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CONSTRUCTIONAL ELEMENT , BUILDING SYSTEM 
AND METHOD OF CONSTRUCTION 



FIELD OF THE INVENTION 
5 The present invention relates to constructional 

elements, construction systems and methods of 
construction. 



DESCRIPTION OF THE PRIOR ART 

10 Building systems in the form of prefabricated modular 

building systems have a tendency to rely upon heavy 
machinery for their construction, are generally labour 
intensive requiring may different trades persons and 
although being modular require the separate construction 

15 and application of external and internal finishes. An 

example of components of a prefabricated modular building 
systems is aluminium cladding. Such cladding is typically 
positioned and fixedly located on the exterior of a fibre 
panel or wood panel building structure. 

20 Another example of modular elements for building 

systems includes a system comprising end posts and 
concrete slabs attached therebetween. These slabs may 
then be rendered or coated as necessary once the building 
is constructed. 

25 

SUMMARY OF THE INVENTION 

According to one aspect of the invention there is 
provided a constructional element including: 

a structural member; 
30 cladding formed about at least part of the structural 

member; and 

abutment means formed in at least part of the 
cladding's perimeter for mutual abutment and alignment 
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with abutment means on an adjacent constructional element. 

Advantageously, the configuration of the invention 
allows for a constructional element which includes pre- 
finished cladding such that once, for example, a wall is 
5 constructed from several constructional elements there is 
no need to further clad, render, etc the constructed wall. 
This applies whether the wall is a sidewall, floor, roof, 
ceiling, etc . 

Preferably, the constructional element may act as a 
10 load-bearing member. 

Preferably the element is elongate, and the 
structural member includes an end which protrudes from the 
cladding. Preferably the structural member is hollow. 

Preferably the end is adapted to seat in a channel of 
15 a C-section support element. If the constructional 

element is configured such that it includes an end and an 
opposite end protruding from the cladding, the 
constructional element may be secured between two 
C-section support elements. 
20 Alternatively, the end is adapted to seat and is 

fixable in an internal corner of an L- section support 
element . 

Preferably the connection means are formed in 
opposing sides of the cladding. The connection means may 

2 5 include a tongue formed in one said side of the cladding 
and a groove formed in an opposing said side. 
Alternatively, the connection means may include 
complementary step formations. The connection means aid 
in seating one constructional element immediately adjacent 

30 another. 

Preferably, the core is rectangular in lateral cross 
section. Preferably the core is metallic, fibreglass, or 
carbon fibre . 
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Preferably the cladding includes cement, concrete, 
fibre cement, fibreglass, or cellulose. The cellulose may 
be derived from recycled paper. 

According to a second aspect of the invention there 
is provided a method of construction including forming a 
wall by placing two or more constructional elements 
according to the first aspect of the invention in parallel 
relationship whereby the connections means on adjacent 
constructional elements mutually abut and align with one 
another. 

Advantageously, the configuration of the 
constructional elements allows for improved construction 
•of a panel or wall for use as a sidewall, floor, retaining 
wall, etc. 

Preferably the constructional elements are held in 
parallel relationship by two support elements at 
respective ends of the constructional elements. 
Preferably the ends of the constructional elements are 
secured to the support elements once the constructional 
elements are in a predetermined position. 

Preferably the support elements are elongate and 
O shaped in lateral cross section. 

Preferably the support elements are fixed to one 
another by intermediate brace elements. 

According to another aspect of the present invention 
there is provided a building system including: 

at least two spaced apart end supports; and 

two or more constructional elements according to the 
first aspect of the invention, 

wherein the first and second ends of the 
constructional elements are engageable with respective end 
supports, and arrangeable in a vertical relationship to 
each other to form a wall portion. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention will now be 
described, by way of example only, with reference to the 
accompanying drawings in which: 

Figures la-c are perspective side and end views of a 
preferred embodiment of a constructional element according 
to the present invention; 

Figures 2a-c and 3a~c illustrate alternative 
arrangements of the abutment means of the structural 
element illustrated in Figures la-c; 

Figures 4, 5 and 6 are perspective views of the 
element illustrated in Figure la, showing variations in 
the cladding; 

Figures 7, 8, 10, 12, 15, 16, 19 to 21, 23 to 26, 35 
and 36 illustrate complete and partial views of various 
constructional elements and components of a building 
system according to an embodiment of the present 
invention, in use; 

Figure 9 is a perspective view of several components 
of the building system, illustrating the constructional 
element with a portion of the cladding cut away; 

Figures 13a-k illustrate components of a building 
system according to the present invention; 

Figures l4a-h illustrate several of the components of 
Figures I3a-k in use; 

Figures 17a-b are an alternative embodiment of the 
constructional element including two cores; 

Figure 18a is an alternative embodiment of the 
embodiment illustrated in Figures 17a-b, where the ends do 
not protrude from the cladding; 

Figure 18b illustrates the embodiment of the 
constructional element illustrated in Figure 18a showing 
the cores filled with insulating material; 
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Figure 22 is a perspective view of the constructional 
element illustrated in Figure la, with a power point 
connected thereto; 

Figures 27 to 34 are perspective views of various 
embodiments of quoins and post covers for use with the 
building system according to the present invention; and 

Figures 3 7 and 3 8 are perspective views of 
alternative embodiments of a method of construction 
according to the present invention. 

In the Figures, like reference numerals denote like 

parts . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the Figures, a preferred embodiment of 
the invention is a constructional element in the form of 
an elongate board 100. The board can be made in any 
desired length, depending on the desired function or end 
use of the board 100. However, the board is usually 
manufactured in several lengths up to a preferred length 
of 3.6m. The board 100 includes a structural member in 
the form of a hollow closed sectioned core 102. The core 
102 is typically manufactured from steel though 
alternatively may be manufactured from alluminium, carbon 
fibre, fibre glass, or any other suitable structural 
material . 

Cladding 104 is formed about at least part of the 
core 102. The cladding 104 is usually a cement based 
material such as fibre cement, though alternatively may be 
constructed from fibre glass; ceramics; foamed polymeric 
materials such as polystyrene; or cellulose based 
material, such as recycled paper or wood pulp; etc. The 
type of material used to form the cladding 104 will depend 
on the desired look of the finished product. For example, 
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if a sandstone look is desired, the cladding may be formed 
from glass reinforced modified cement. 

Abutment means in the form of corresponding tongue 
105 and groove 106 formations are formed in respective 
first and second opposing longitudinal edge portions 107 
and 108 of the board 100. Two variations of the tongue 
105 and groove 106 formations are illustrated in Figures 
la-lc and Figures 2a-2c, for example. The tongue 105 and 
groove and 106 formations allow for mutual abutment and 
alignment on and with adjacent boards 100. An example of 
this alignment and abutment is illustrated in Figures 1c & 
2c. 

The height of the tongue 105 is smaller than the 
depth of the groove 106, defining a gap 109 between the 
tongue 105 and groove 106 when adjacent boards 100 are 
mutually abutted and aligned. This serves two purposes. 
Firstly, the gap 109 allows for accommodation of a control 
joint between the tongue 105 and groove 106. The control 
joint is usually a rubber strip, or silicon tube, for 
example. Secondly, in practice the gap 109 allows for 
seating of tongue shoulders 110 directly on groove 
shoulders 112, to ensure there is no gap between the 
respective abutted shoulders 110 & 112. This improves 
reduction of acoustic, heat and water transfer through the 
join between adjacent mutually abutted and aligned boards 
100 . 

Alternative embodiments of the abutment means are 
illustrated in Figures 3a-3c where the abutment means are 
in the form of corresponding step, or shiplap formations 
114 and 116. 

First and second opposing faces 117 and 118 are also 
formed in the cladding 104, typically in a flat 
arrangement. In alternative embodiments, one or both of 
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the faces 117 and 118 are formed in different aesthetic 
shapes. Examples of such alternative embodiments are 
illustrated in Figures 4 to 6, where face 118 is shaped 
for aesthetic purposes. The thickness of the faces 117 
and 118 of the cladding 104 about the core 102 is usually 
about 10mm, though may be about 3mm in some applications. 
The depth of the faces 117 and 118 is usually 300mm. 

The first and second ends 120 and 122 of the core 102 
extend beyond the cladding 104. This is to allow the ends 
120 and 122 of the board 100 to seat in a channel 124 of a 
Osection support element 126. This arrangement allows 
for a plurality of boards to be held in mutual abutment 
and alignment, as illustrated in Figure 7 for example. 

In an alternative embodiment of the board 100, the 
first and second ends 120 and 122 of the board are flush 
with the first and second respective ends 128 and 13 0 of 
the cladding 104. 

The board 100 can be used in a building system 
including any one of retaining walls, multi walled 
buildings, etc. The board 100 in such a system can be 
used for construction of walls in the form of sidewalls 
131, or portions thereof, internal partitions, floors 132, 
ceilings 133, roofs 134 etc. 

In one embodiment, to build a wall using a plurality 
of boards 100, two C-sectional support elements 126 are 
fixed in an upright position relative to the ground in 
concrete pillars 135 which are set into the ground. The 
C-section support elements 126 are arranged such that 
their respective channels 124 face towards each other. 
The C-section support elements 126 are spaced apart at a 
predetermined distance, being approximately the width of 
the required wall. A standard wall width is 3.6m, for 
example. With the width of the wall determined and O 
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section support elements 126 in position, appropriate 
boards 100 are selected to build the desired wall, where 
the distance between the first and second cladding ends 
128 and 130 of the plurality of boards 100 to the fitted 
bet ween the elements 126 is approximately the distance 
between the C-section support elements 126. 

As illustrated in Figure 8, a board 100 is then 
placed between the C-section support elements wherein the 
first and second ends 120 and 122 of the core 102 are 
fitted and fixed within respective channels 124. Figure 9 
illustrates in detail how an end 120 fits within the 
channel 124 of a C-section support element 126. More 
boards 100 are then fitted and fixed between the C-section 
support elements 126 on top of one another wherein 
immediately adjacent first and second sides 107 and 108 of 
immediately adjacent boards 100 mutually abut. This 
described arrangement can be used for building a single 
sidewall, such as a retaining wall. 

In a method for construction of, for example, a 
building, a plurality of side walls 131, floors 132, 
ceilings 132 and roof 134, and so on are erected. In this 
embodiment, either concrete pillars 135 or a concrete slab 
13 6 is typically laid, upon which support posts 137 are 
vertically erected, as illustrated in Figures 8 or 10, for 
example. Main horizontal beams 13 8 are then attached 
between two support posts 137, and subsidiary horizontal 
beams 139 are attached between main horizontal beams 138. 

As illustrated in Figure 11, for example, main and 
subsidiary beams 138 and 139 used for supporting a roof 
structure 134 are typically trapezoidal in cross section 
to allow for a pitched roof. Figure 12 illustrates in 
detail one way in which the main horizontal beam 138 is 
connected to a support post 137. Figures 13a to 13k 
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illustrate various connection means 140 for connecting 
main horizontal beams 138 to support posts 137 and support 
posts 137 to concrete slabs 136. Figures 14a to 14h 
illustrate several of the connection means 140 in use in 
supporting main horizontal beams 138 on support posts 137 
and support posts on concrete slabs 136 or pillars 135. 

Once the support posts 137, main and subsidiary 
horizontal beams 138 and 139 are in place, C-section 
support elements 126 are then attached in desired 
locations on the support posts, completing a framework 
super structure suitable for receiving boards 100. In an 
alternative embodiment, the elements 126 are attached to 
the support posts 137 prior to the support posts being 
erected on the concrete slab 136. 

Where a slab 136 is used, and is therefore in direct 
contact with the ground, damp course, or weatherproof 
flashing is placed between the slab 136 and the boards 100 
which directly abut the slab. 

As illustrated in Figure 15, once the first end 120 
of a given board 100 is in a predetermined position in a 
channel 124, the end 120 of the board 100 may be secured 
to the C-section support element 126 by crimping a portion 
142 of the C-section support element inwardly to at the 
same time crimp a portion of the first end 120 of the 
board 100. This secures the board 100 in position on the 
support element 126. Alternatively, a hole and thread 
forming screw such as a TBCHSCRBW is employed to screw 
directly through a wall of the C-section support element 
126, and the first or second end, 120 or 122 engaged 
within the C-section support element 126, to secure the 
first or second end on the C-section support element. 

In an alternative embodiment, holes 144 may be 
preformed within the first and second ends 120 and 122, 



0 
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and a securing means such as a screw, bolt, nail, etc 
placed through corresponding holes 144 in the first or 
second end and 122 of the board and preformed holes 146 in 
the C-section support element 126. 

Also, as illustrated in Figures 8 and 16, a plurality 
of boards 100 may be used to form a floor 132 within the 
building system. In one embodiment, the boards 100 used 
to form the floor 132 include one core 102, for example as 
illustrated in Figures la to If, or alternatively, for 
added load bearing support, boards 100 used for the floor 
132 may include twin cores 102, as illustrated in Figures 
17a, 17b, 18a and 18b. Figure 19, for example, 
illustrates the boards of Figures 18a and 18b in a floor 
132 configuration. m the preferred embodiment of the 
invention, the ends 120 and 122 of the cores 102 of the 
boards 100 used to construct floors 132 do not protrude 
from the respective ends 128 and 130 of the cladding 104. 
This is illustrated in Figures 19 to 21, for example. 
This is so the ends 120 and 122 of the cladding 104 are 
flush with an adjacent wall 131. Also, as illustrated in 
Figure 20, individual boards 100 when part of a floor 132, 
are typically secured to a respective main horizontal beam 
138 by a mounting bracket 156. A lining strip in the form 
of a control /expansion joint 158, typically formed from 
rubber or polymer, is placed between the floor 132 or roof 
134 and main horizontal beam 138 . A ceiling 133 or roof 
134 is constructed in an identical manner as described in 
relation to construction of floor 132. If the length of 
board 100 used to construct a floor 132 or ceiling 133 is 
a standard length of 3.6m or less, subsidiary beams 139 
are not required. 

Aside from load bearing properties of the hollow core 
102, the hollow nature of the core 102 allows for running 
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of electrical services 152 through resultant walls 131, 
floors 132, etc, as illustrated in Figure 20. The hollow 
support posts 137 and main and subsidiary horizontal beams 
138 and 139 also allow for running of electrical services, 

5 which may be continued through the walls, floors, etc or 
connected to electrical services therein. The electrical 
services can then be connected to powerpoints 154 
connected to a board 100 in a desired location, as 
illustrated in Figure 22. It will be clear to a person 

0 skilled in the art that the cores 102, posts 137, etc, 

also allow for running through of water, telephone and gas 
services, and ducting for air conditioning. In the case 
of air conditioning, this could be used to either heat or 
cool side walls 131, floors 132, or ceiling 133, or to 

5 direct hot or cold air to an outlet to blow the air into a 
predetermined room, for example. 

The hollow nature of the cores 102 also allows for 
insulating material 160 to be placed therein, as 
illustrated in Figure 18a. The insulating material 160 is 

0 typically foam, though alternatively may be paper based, 
wool based, or made from any other suitable insulating 
material . 

Once floors 132, side walls 131, roofs 134 and 
ceilings 133 have been constructed, quoins 164 and post 

5 covers 166 are positioned on the building, for example as 
illustrated in Figures 23 to 26. Both quoins 164 and 
covers 166 are typically connected to their respective 
support posts 137 by bolting attachment plates 168 to the 
posts 137. In the embodiments of the quoins 164 and post 

0 covers 166 where the attachment plates are flat (Figures 
27 to 31) , a second quoin 164 or cover 166, as 
appropriate, is positioned above the first attached quoin 
164 or cover 166 such that the exposed portion 170 of the 
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plate 168 of the attached quoin or cover is covered by a 
recess 172 in the next quoin 164 or cover 166. 

In alternative embodiments of the quoins 164 and post 
covers 166 illustrated in Figures 32 to 34, the attachment 
5 plates include a step portion 174, and bottom extending 
portion 176. In these embodiments, when a second quoin 
164 or cover 166, as appropriate, is positioned above the 
first attached quoin 164 or cover 166, the step portion 
174 is located in the recess 172 between the bottom 

10 extending portion 176 and main body 178 of the quoin 164 
or cover 166. 

In another alternative embodiment illustrated in 
Figure 35, a corner 178 is formed directly on to the 
corner of the building, typically from a cement based 

15 material. In another alternative embodiment, illustrated 
in Figure 36, an end 180 of the boards 100 are cut or 
formed at a 45* angle to form a building corner with 
another like board positioned end to end to that board 
100. 

20 Figure 36 illustrate how C-section elements 126 are 

used in part to form window 181 and door 182 vertical 
frame portions. Also, an alternative embodiment of the 
board 100 illustrated in Figures 6 and 36 is used directly 
above windows 181 and doors 182, which includes a 

25 thickened cladding portion 183 and a drip groove 184. The 
thickened cladding portion 183 is both aesthetic and bears 
the drip groove 184. If water, such as from rain, runs 
down this board 100, the thickened cladding portion 183 
aids in directing the water away from the window 181 or 

3 0 door 182, and the drip groove 184 aids in preventing water 
from running transversely along the underside 185 of the 
board 100 and into the building. Weatherproof flashing 
187 is also placed between the window or door frame and 



WO 02/35026 PCT/AU01/01375 

- 13 - 

the board 100 directly above the window or door frame and 
between the board 100 directly below the window frame. 

The embodiment of the board 100 illustrated in Figure 
5 is usually used as the uppermost board 100 in a side 
5 wall 131, being the board 100 directly under the roof 134. 

Figure 37 illustrates another alternative embodiment 
for forming a side wall 131, where the side wall 131 is 
pre-assembled by placing C-section support elements 126 
directly onto respective ends 120 and 122 of exposed core 

10 102. The preformed wall 131 is then placed in position on 
a building frame structure, which includes L-section 
support elements 186. The C-section support elements 126 
are then abutted against their respective L-section 
support elements 186, and secured in place. 

15 In an alternative embodiment of the embodiment 

illustrated in Figure 37, the boards 100 are assembled and 
secured directly onto L-section support elements 186. 
This is achieved by securing respective ends 120 and 122 
of individual boards 100 directly into internal corners of 

20 the L-section support elements 186. 

Figure 38 illustrates another alternative embodiment 
for forming a side wall 131, where a recess 188 is formed 
in the cladding 102 of one face 118 of the boards 100 to 
accommodate the adjacent support posts 137. The board 100 

25 is then attached to the support post 13 7 by a screw or the 
like, which couples between the support post 13 7 and the 
core 102. In this embodiment, post covers 166 are not 
required. Also in this embodiment, quoins 164 are also 
not required. 

30 Now that preferred embodiments of the invention have 

been described, it will be apparent to those skilled in 
the art that the constructional element, method of 
construction and building system has at least the 
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following advantages: 

1 they offer a cheaper alternative to standard building 
methods ; 

2 the hollow nature of the constructional element acts 
as an acoustic dampener, and insulator; 

3 the resultant building structure has high structural 
integrity, since each constructional element is 
connected to the superstructure; 

4 they allow for a relatively inexpensive kit building 
system which allows for building of an aesthetic 
building; and 

5 the resultant building, retaining wall, etc, is 
relatively easy to install, being able to be 
assembled without the use of heavy machinery, and 
with reduced tradespeople activity. 

Although the invention has been described with 
reference to particular examples, it will be appreciated 
by those skilled in the art that the invention may be 
embodied in many other forms . 



3 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS : - 

1. A constructional element including: 
a structural member; 

5 cladding formed about at least part of the structural 

member; and 

abutment means formed in at least part of the 
cladding's perimeter for mutual abutment and alignment 
with abutment means on an adjacent constructional element. 
0 2. A constructional element according to claim 1, 

wherein the structural member is elongate and at least one 
end protrudes from the cladding. 

3. A constructional element according to claim 1 or 2 
wherein the structural member is hollow. 
5 4. A constructional element according to claim 2 or 3 
wherein said at least one end is adapted to seat in a 
channel of a C-section support element. 

5. A constructional element according to claim 2 or 3 
wherein said at least one end is adapted to seat and is 
fixable in an internal corner of an L-section support 
element . 

6. A constructional element according to any one of 
claims 2 to 5 wherein the cladding is elongate and the 
abutment means are formed in opposing longitudinal edge 
portions of the cladding. 

7. A constructional element according to claim 6 wherein 
the abutment means include a tongue and a groove formed in 
respective of said opposing edge portions. 

8. A constructional element according to claim 6 wherein 
the abutment means include complementary step formations. 

9. A constructional element according to any one of the 
preceding claims wherein the structural member is shaped 
rectangular in transverse cross section. 
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10. A constructional element according to any one of the 
preceding claims wherein the structural member is 
metallic, fibreglass, or carbon fibre. 

11. A constructional element according to any one of the 
5 preceding claims wherein the cladding includes cement, 

concrete, fibre cement, fibreglass, or cellulose. 

12. A constructional element according to any one of the 
preceding claims wherein the structural member is one of a 
pair of structural members wherein the cladding is formed 

10 about both of said members. 

13. A method of panel construction including: 
providing a plurality of constructional elements to 

form the panel, the constructional elements 
including : 
15 a structural member; 

cladding formed about at least part of the 
structural member; and 

abutment means formed in at least part of the 
cladding's perimeter for mutual abutment and 
20 alignment with abutment means on an adjacent 

constructional element; and 

* 

mounting the constructional elements alongside one another 
such that the abutment means align, and adjacent 
construction elements together form the panel. 

25 14. A method of construction according to claim 13 

wherein the constructional elements are held in parallel 
relationship by two support elements at respective ends of 
the constructional elements. 
15. A building system including: 

30 at least two spaced apart end supports; and 

two or more constructional elements including: 
a structural member; 

cladding formed about at least part of the 
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structural member; and 

abutment means formed in at least part of the 
cladding's perimeter for mutual abutment and 
alignment with abutment means on an adjacent 
5 constructional element, 

wherein first and second opposing ends of the 
constructional elements are engageable with respective end 
supports, and arrangeable in a vertical relationship to 
each other to form a wall portion. 
10 16. A building system according to claim 15 wherein the 
end supports include a channel for receiving one of the 
first and second ends of the constructional elements. 
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Commissioner of Patents and Trademarks 
U.S. Patent and Trademark Office 
Customer Window 
Randolph Building 
401 Dulany Street 
Alexandria, V A 22314 . 



1 . Transmitted herewith is a Response Under 37 C.F.R. § 1.111 to Office Action dated April 
23, 2007 in connection with the above application. 

2. Additional Documents : 



The proceedings herein are for a patent application and the provisions of 



Applicant believes that no extension of time is required. However, this 
conditional petition is being made to provide for the possibility that applicant has 
inadvertently overlooked the need for a petition and fee for extension of time. 



Sir: 



AMENDMENT TRANSMITTAL FORM 



3. 



Extension of Time 



37 C.F.R. § 1.136(a) apply. 
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Applicant petitions for an extension of time, the fees for which are set out in 
37 C.F.R. § 1.17(a), for the total number of months checked below: 
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Fee for 



[Fee for Small 
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Extension 


Entitvl 


| | one month 


$ 120.00 


$ 60.00 




two months 


$ 450.00 


$ 225.00 




three months 


$ 1,020.00 


$ 510.00 




four months 


$ 1,590.00 


$ 795.00 




five months 


$2,160.00 


$1,080.00 



Extension of time fee due with this request: $ 



□ 



If an additional extension of time is required, please consider this a Petition 
therefor. 

An extension for months has already been secured and the fee paid therefor 

of $ is deducted from the total fee due for the total months of extension now 

requested. 



4. Fee Calculation (37 C.F.R. § 1.16) 



CLAIMS AS AMENDED 


* 


Claims 
Remaining 

After 
Amendment 




Highest No, 
Previously Paid 


Present 
Extra 


at Rate of 


Total Fees 


Total Claims 
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+ $0 


Independent Claims 
(37 C.F.R.§I. 16(b)) 
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$360.00 


+ $0 
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5. 



Constructive Petition 



EXCEPT for issue fees payable under 37 C.F.R. § 1.18, the Commissioner is 
hereby authorized by this paper to charge any additional fees during the entire 
pendency of this application including fees due under 37 C.F.R. §§ 1.16 and 1.17 
which may be required, including any required extension of time fees, or credit • 
any overpayment to Deposit Account 50-0310. This paragraph is intended to be a 
CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 
37 C.F.R. § 1.136(a)(3). 



6. Fee Payment 



[ ] The Commissioner is hereby authorized to charge $ 
50-0310. 



to Deposit Account 



[X] The Commissioner is hereby authorized to charge any additional fees which may 
be required, including fees due under 37 CFR § 1.16 and 1.17, or credit any 
overpayment to Deposit Account 50-0310. 

Respectfully submitted, 



Dated: July 20, 2007 



By: 



CUSTOMER NO. 09629 

MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, NW 
Washington, D.C. 20004 
202-739-3000 



MORGAN, LEWIS & BOCKIUS LLP 




Mark J. Sullivan 
Reg. No. 54,478 
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PATENT 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 



Naoki TAKA et al. 



Application No.: 10/510,817 
Filed: October 12, 2004 

For: BIGUANIDE DERIVATIVE AND THERAPEUTIC 
AGENT FOR DIABETES CONTAINING THE SAME 



Confirmation No. : 1 725 



Group Art Unit: 1625 



Examiner: Bernard I DENTZ 



Commissioner for Patents 

U.S. Patent and Trademark Office 

Customer Service Window, Mail Stop Amendment 

Randolph Building 

401 Dulany Street 

Alexandria, VA 22314 



Sir 



RESPONSE UNDER 37 C.F.R. § 1.111 



The Office Action dated April 23, 2007 has been carefully reviewed and the following 
comments are made in response thereto. In view of the following remarks, Applicants 
respectfully request reconsideration and reexamination of this application and the timely 
allowance of the pending claims 1-6. 

Rejections Under 35 U.S.C. § 103(a) 

Claims 1-6 are rejected under 35 U.S.C. § 103(a) as being unpatentable over Shapiro et al 
J. Am. Chem. Soc, 1959, Vol. 81, pp 3728-3736 ("Shapiro I") and U.S. Patent 2,961,377 to 
Shapiro et al. ("Shapiro II"). Specifically, the Examiner alleged that Shapiro I discloses 1-alkyl 
and 1-aralkyl biguanides with hypoglycemic activity. According to the Examiner, it would have 
been obvious to a skilled artisan to replace the alkyl substituents with heterocyclic groups such 
as fur-3-yl moiety to retain good hypoglycemic activity. Additionally, The Examiner alleged 
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that Shapiro II discloses 1 -(furan-2-ylmethyl)biguanide in the genus for treatment of diabetes 
(See Ex.10 of ShapiroII). According to the Office Action, it would have been obvious to a 
person skilled in the art to treat diabetes with the therapeutic composition of l-(furan-2- 
ylmethyl)biguanide. Applicants respectfully traverse the rejection for the reasons stated below. 

As background to the present invention, applicants note that biguanide derivatives are 
commonly recognized as having the potential to induce lactic acidosis. Consequently, the 
existing biguanide derivates in the art, such as phenformin and metformin, have been 
contraindicated for diabetic patients with anamesis of lactic acidosis, diabetic patients with 
kidney dysfunction, diabetic patients with liver dysfunction, diabetic patients with cardiovascular 
dysfunction, diabetic patients with pulmonary dysfunction, diabetic patients susceptible to 
hypoxia, diabetic patients consuming excessive alcohol, diabetic patients with gastrointestinal 
disturbance and elderly diabetic patients, due to the risk of their causing lactic acidosis. 

In addition, approximately 1 0 % of type II diabetic patients are said to have overt 
nephropathy, and thus many patients cannot take biguanide agents. Sulfonylurea agents, 
thiazolidine derivatives and insulin preparations are administered in such cases, but because 
these agents produce a sensation of hunger and a craving for food they tend to result in increased 
body weight and thus cannot be considered suitable for obese diabetic patients 

The present invention has been accomplished in light of the aforementioned problems of 
the prior art, and the present inventors found that novel biguanide derivative compounds 
represented by general formula (1) exhibit not only an excellent hypoglycemic effect but an 
effect of sufficiently suppressing elevation in blood lactic acid levels. 

As discussed above, Shapiro I and Shapiro II teach biguanide compounds such as furan- 
2-ylmethyl compounds (See No. 57 in Table I of Shapiro I and Ex. 10 in Shapiro II). However, 
the claimed invention recites compounds of furan-3-ylmethyl biguanides and their application to 
treat diabetes. Because of this difference of ring position (fiiran-3- vs furan-2-) and ring 
substituents (1-furan vs 1-alkyl), the compounds of the claimed invention exhibit an effect of 
suppressing elevation in blood lactic acid levels. Neither of the cited documents discloses this 
effect, even though they disclose compounds such as phenformin, which is recognized as having 
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the potential to induce lactic acidosis (See No. 61 in Table 1 of Shapiro I and claim 2 of Shapiro 
II). Thus, one of ordinary skill in the art upon reading the cited documents would generally 
expect that all biguanide compounds have the potential to induce lactic acidosis. Thus, it is an 
unexpected result that the biguanidine compounds of the present invention have the effect of 
suppressing the elevation in blood lactic acid levels. Accordingly, one of ordinary skill in the art 
on reading Shapiro I and II would not have a reasonable expectation of success in producing the 
biguanidine derivatives of the claimed invention. 

It is further noted that, because of the effect of suppressing elevation in blood lactic acid 
levels, compounds of the present invention are applicable to a patient who has risk of inducing 
lactic acidosis. 

In view of the useful, unexpected effects of the compounds of the present invention, 
applicants respectfully submit that the cited references, either individually or combined, neither 
teach nor suggest the biguanide derivatives of the claimed invention. Applicants respectfully 
request that the rejection of claims 1-6 under 35 U.S.C. § 103(a) be withdrawn. 

Conclusion 

It is respectfully submitted that all claims are now in condition for allowance, early notice 
of which would be appreciated. Should the Examiner disagree, Applicant respectfully requests a 
telephonic or in-person interview with the undersigned attorney to discuss any remaining issues 
and to expedite the eventual allowance of the claims. 
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No fees are believed to be required for this submission. Should any fees be required, 
however, please charge those fees to Morgan, Lewis & Bockius LLP deposit account no. 50-0310. 

Respectfully submitted, 



Morgan, Lewis & Bockius LLP 




Mark J. Sullivan 



Reg. No. 54,478 

Dated: July 20, 2007 

Customer No. 09629 
Morgan, Lewis & Bockius LLP 
1111 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 
202-739-3000 
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